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缩略词对照表 
 
缩略词 英文全称 中文全称 
   
HNF Heterotrophic nanoflagellates 异养微型鞭毛虫 
PNF Pigmented nanoflagellates 含色素微型鞭毛虫 
MNF Mixtrophic nanoflagellates 混合营养微型鞭毛虫 
HDF Heterotrophic dinoflagellates 异养腰鞭毛虫（异养甲藻） 
MFW Microbial food web 微型生物食物网 
Chl a Chlorophyll a 叶绿素 a 
DCM Deep Chlorophyll a maximum 深层叶绿素 a 最大值 
SCM Subsurface Chlorophyll a maximum 次表层叶绿素 a 最大值 
FCM Flow cytometry 流式细胞仪 
DOC Dissolved organic carbon 溶解有机碳 
DOM Dissolved organic material 溶解有机物 
POC Particle organic carbon 颗粒有机碳 
FLA Fluorescent labeled algae 荧光标记藻类 
FLB Fluorescent labeled bacteria 荧光标记细菌 
FLC Fluorescent labeled cyanobacteria 荧光标记篮细菌 
FLP Fluorescent labeled particle 荧光标记颗粒 
DAPI 4',6'-diamidino-2-phenylindole hydrochloride 4,6-联脒-2-苯基吲哚 
TCA Trichloroacetic acid 三氯乙酸 
C Carbon 碳 
N Nitrogen 氮 
P Phosphorus 磷 
Si Silicon 硅 





















网（MFW）及其内部的碳流。研究海域包括南海北部（2004 年 2 月和 7 月）、
台湾海峡南部（2004 年 7-8 月、2005 年 3 月、2005 年 7 月和 2006 年 6 月）、南
海吕宋上升流区（2006 年 12 月和 2007 年 7-8 月）以及南海西部上升流区（2006 
年 12 月和 2007 年 8 月），取得的主要结果如下： 
南海微型鞭毛虫时空分布和变化特征  南海海区普遍存在PNF和HNF，微型
鞭毛虫在各个典型海区中的变化范围较大，微型鞭毛虫的丰度变化范围为
0.1~15.2 ×103cells/mL，PNF丰度变化范围为 0.03~8.6 ×103cells/mL，HNF的变化











南海不同海区在冬季与夏季之间 PNF 和 HNF 的季节变化具有不同的趋势。
台湾海峡南部上升流海区 PNF 和 HNF 丰度夏季高于冬季，而且夏季 PNF 和 HNF

















域，冬季明显高于夏季。在吕宋上升流区，PNF 和 HNF 的丰度在冬季也明显高
于夏季，但在南海西南部冷涡区，PNF 和 HNF 在冬夏之间的季节变化不明显。 





















<5µmHNF 摄食消耗。HNF 在外海的清除率比近岸站高，但总 HNF 对微微型生
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出一定的摄食选择性。但在个别站点，HNF 的类群结构导致其对聚球藻具有很
高的选择性。细菌丰度和 HNF 类群组成是影响 HNF 个体对细菌的摄食率和清除
率，温度在南海不是影响 HNF 摄食率的主要因素，细菌丰度和 HNF 丰度是主要















以及 MFW 在南海占据着重要的地位。 
南海冬季 MFW 内的碳流途径很复杂，各粒级初级生产力和次级生产力被多
个营养级的浮游动物所消耗。南海微食物网的营养级在河口倾向于传统的营养级
划分，即主要食物链为：微微型生物 HNF 小型浮游动物 桡足类，但在外海





















Fluorescent microscope and several field experimental measurements were 
applied to study temporal and spatial variations of pigment nanoflagellates (PNF) and 
heterotrophic nanoflagellates (HNF), and nanoflagellate grazing rate and grazing 
pressures on picoplankton, as well as microbial food web (MFW) structure and carbon 
flow in typical waters of the South China Sea (SCS). Study waters included the 
northern SCS (Feb. and July, 2004), the southern Taiwan Strait (TWS; July, 2004, 
Mar., 2005; July, 2005; June, 2006), upwelling off northwestern Luzon Island (Dec., 
2006, July to Aug., 2007), and the upwelling of western SCS (Dec., 2006; Aug., 2007). 
Main conclusions are as the following: 
Temporal and spatial variations of nanoflagellates  PNF and HNF were 
ubiquity in the SCS, and their abundance varied in different waters of the SCS. 
Nanoflagellates ranged from 0.1×103cells/mL to 15.2 ×103cells/mL in the SCS. PNF 
abundance was 0.03~8.6 ×103cells/mL and HNF abundance was 0.07~6.6 ×103 
cells/mL. 
Nanoflagellates was very abundant with highest value of the SCS in the Pearl 
River estuary, and the abundance decreased from upside of estuary to the open sea. 
Nanoflagellate abundance was secondly highest in the southern TWS, with high 
abundance of PNF and HNF in coastal upwelling in coastal and upwelling waters. 
Nanoflagellate abundance in coastal waters in the northern SCS was also high, but 
there was low in offshore waters. PNF and HNF abundance in offshore waters was 
very low and the lowest abundance was in the basin of the SCS. Relatively higher 
abundance of PNF and HNF was observed around the eddy center. Vertical 
distribution of PNF and HNF in different waters and stations did not show uniform 
trends, and similar patterns with those of chlorophyll a and bacteria. 
Seasonal variations of nanoflagellates between winter and summer showed 
different patterns in the SCS. PNF and HNF abundance was low in the winter and 
high in summer, they increased in the summer from 2004 to 2006 in the southern 
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TWS. However, nanoflagellates did not show significant seasonal variations in coastal 
water of the northern SCS. In offshore waters of the northern SCS, abundance of 
nanoflagellate, PNF and HNF, was higher in the winter than that in the summer in 
northwestern waters off Luzon Island as well as in slope waters in the northern SCS. 
There was not significant different of PNF and HNF abundance between winter and 
summer in the western SCS. 
Physical factors such as monsoon, upwelling, plume and mesoscale eddy 
significantly influenced PNF and HNF distribution patterns and variations in the SCS. 
These physical factors modulated nutrients, chlorophyll a and heterotrophic bacteria 
and then affected PNF and HNF abundance.  
HNF grazing and control on picoplankton  HNF was a major predator of pico 
plankton in the SCS. HNF grazing caused 40-100% of picophytoplankton primary 
production and 16-65% of heterotrophic bacterial production loss in the southern 
TWS. The grazing pressure of HNF on picophytoplankton decreased from coast to 
offshore while the pressure on heterotrophic bacteria was on the opposite in the 
southern TWS. Picoplankton production and HNF abundance was the two main 
factors which influenced HNF grazing on picoplankton. 
Picophytoplankton showed low biomass and high growth rate in the coastal 
upwelling regions in the southern TWS. HNF showed a high grazing pressure on 
picophytoplankton in coastal waters of southern TWS, which consumed 115~494% of 
picophytoplankton standing stock and 88~197% of production per day. HNF grazing 
rates was exceeded picophytoplankton growth rates and control picophytoplankton 
increasing during the algal bloom in coastal upwelling. However, HNF showed low 
grazing rate on <20µm phytoplankton and could not control its blooming. 
In waters with high biomass, 5~20µm HNF played major role on grazing 
picoplankton, while <5µm HNF consumed primary part of picoplankton in offshore 
waters in the SCS. Clearance rates of HNF were higher in offshore waters than that in 
coastal waters, but the total community consumption rate increased as HNF and 
picoplankton biomass increasing. 
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